Abstract. We present a new global model of the Earth's bow shock that is parametrized by the solar wind conditions. We begin with a conic section base model taken to be correct for average solar wind conditions. Then we apply modifications to the base model, based on physical arguments, to account for the changes in the size and shape of the bow shock caused by changes in the prevailing solar wind dynamic pressure, Alfv•n and sonic Mach numbers, and interplanetary magnetic field orientation. We show that our model matches the location and timing of shock crossings observed, at large downfall distances, by the Galileo spacecraft during December 1990 and December 1992 and by the Pioneer 7 spacecraft during September 1966. Magnetic field and plasma moments in a shock normal coordinate system change across the model shock surface as required by conservation laws.
Initial reports on the shock encounters were based on the magnetometer data [Kivelson et al., 1995] . This study reexamines the Galileo shock encounters using data from both the magnetometer [Kivelson et al., 1992] and the plasma investigation [Frank eta!., 1992], which allow us to evaluate the relevant solar wind parameters. Using this information, we develop a new model of the bow shock that depends on the solar wind conditions. We show that our model provides the timing of the observed shock crossings quite well. Our model also accounts for the locations at which the distant bow shock was encountered by Galileo on its first pass by Earth [Kivelson et al., 1993] and by Pioneer 7 on its outbound trajectory [Villante, 1976] .
Shock Data
In this section we use magnetic field and plasma data to identify the shock crossings in the data acquired by Galileo during its second pass of Earth in December, 1992. In Figure i we have plotted the portions of the data containing shock encounters. The upper panels show the total electron velocity, the electron density, and the total magnetic field for the period from 0730 UT to 1800 UT December 5, 1992. The lower panels plot the same quantities for the period from 1900 UT December 6, 1992 to 1500 UT December 7, 1992. The lighter shaded regions mark times when the spacecraft was in the magnetosheath. There were no shock crossings during the interval not plotted. Disturbances in the solar wind made it difficult to identify shock crossings during several periods which are marked in Figure i by darker shading. For example, between •1545 UT and •1650 UT December 5, 1992, the magnetic field strength decreased in average value and showed rapid fluctuations of considerable amplitude before resuming the slow changes associated with a relatively steady flow. The density also fluctuated about an average value higher than in the solar wind prior to this period. We have interpreted these signatures as evidence of a change of solar wind conditions, most notably an increase in density, which displaced the bow shock inward of the spacecraft. The density slowly increased throughout December 7, 1992, reaching a nominal value of over 50 particles/cm 3 with several intervals of much larger values. It is likely that there were several shock encounters between 1200 UT and 1500 UT on December 7, 1992. However, the extreme solar wind conditions and large fluctuations in all quantities make it very difficult to identify the shock crossings.
The position of Galileo at the time of each identified shock encounter is shown in Figure 2 Table 1 . The figure also The fast magnetosonic speed is given by
where vA is the Aftvan speed, cs is the sound speed, and 8s.
• is the angle between the magnetic field vector and the shock normal in the asymptotic limit. In this limit, the direction of propagation of the fast magnetosonic wave, which steepens to become the shock, will lie along the local shock normal at the point where the wave intersects the shock. In the asymptotic limit, is constant along the shock surface in the x direction; however, it changes with the angle about the tail axis. 
where p is the mass density, V is the total solar wind velocity, the subscript ave indicates the average conditions given above, the subscript 1 indicates the updated values, and the subscript p indicates the current, prevailing conditions. We assume e is unchanged and the shape of the shock surface is unaffected by changes in the solar wind pressure. Table 1 and modify the base model using the method described above to obtain a model of the bow shock locally correct for the prevailing solar wind conditions. We have neglected the Then the hyperbolic model for the prevailing conditions is completely defined. There are two primary differences between this method and the KK94 method. Here the flaring of the shock, since it is calculated directly from the prevailing local Much number, is independent of the flaring of the base model. In the KK94 method the eccentricity of the base model is a parameter. Also in the ½ adjustment method the asymmetry of the shock, resuiting from the variation of Vms with the magnetic field orientation, reaches a maximum only in the asymptotic limit. In the KK94 method the full asymmetry about the magnetic field vector is present at all distances.
In Figure 14 we compare data and models calculated using this method for the shock crossings observed by Galileo during December 1992. We used the same solar wind plasma properties as for 
